Breast cancer is the most common cancer and the second leading cause of death due to cancer among women. The only proven method to decrease the mortality of breast cancer is screening mammography (1, 2) . Mammography is a relatively inexpensive and widely available imaging technique. Stabilizing the breast by compression between a compression paddle and the detector housing during mammography examinations is required for many reasons (3) (4) (5) . This application of force immobilizes the breast resulting in avoidance of motion blur and reduces breast thickness, which limits radiation scatter, resulting in improved image quality and also decreased overall radiation dose exposed to glandular tissue (5). Furthermore, it leads to a more homogeneous exposure from nipple to chest wall resulting in improved dynamic range (5). In addition, adequate compression can improve the diagnostic distinction between tumors and artifacts. However, breast compression is related with discomfort and pain (6), and some patients may experience anxiety or stress and hesitate about undergoing mammography. Sometimes the technician avoids adequate compression due to anxiety to hurt the patient. This results in poor image quality and increased radiation exposure. On the other hand, sometimes the technician applies too much compression to obtain good image quality, which results in the aversion of the examination, lack of compliance in periodic screening, and also discouragement of the participation of peers. There are no quantitative guidelines on the compression force a technologist should apply for acquisition of an adequate mammogram resulting in great variations among technologists and screening centers (1). The most adequate compression is the most compression the patient can endure. The breast tissue should be firm during an optimal compression and no indentation should appear when the tissue is pressed with fingers. To decrease patient anxiety and to reduce the pain and discomfort during the ABSTRACT Objective: We aimed to evaluate the mammography experience of patients using a manually controlled self-compression tool compared to their previous experience based on technician performed breast compression by a questionnaire survey study.
mammography examinations various methods have been used including a thorough explanation of the procedure with verbal or written information, topical application of 4% lidocaine gel to the skin of the chest, self-controlled breast compression, the use of a radiolucent pad, administration of oral acetaminophen and ibuprofen, and decreasing the compression force (7) (8) (9) (10) (11) (12) (13) .
Self-compression tool provides women a sense of control by letting them to manually adjust the degree of breast compression; patientassisted compression (PAC). Guided by a technologist, the patient uses a hand-held wireless remote control to adjust the force of compression after breast positioning. This device gives patients control over the amount of compression for their exam. The technologist then guides the patient to gradually increase compression using the remote control until adequate compression is reached and checks the applied compression and breast positioning.
While it is not a new concept, to our knowledge there are only two reports in the English literature regarding breast compression by the patient during mammography (10, 11) . The aim of this study was to evaluate the experience of patients on this next-generation mammography technology compared to previous exams with a questionnaire survey study.
Materials and Methods
Institutional Ethics Committee approval was obtained for this retrospective study (2018-12/8). Waived consent is obtained before all imaging procedures performed in our institution for research. The survey studies of 365 patients, aged 40-90 years, who underwent screening or diagnostic mammography (Senographe Pristina (GE Healthcare, Chicago, IL) ( Figure 1a ), which has a PAC remote control (Dueta ®, GE Healthcare, Chicago, IL) ( Figure 1b ) between April 2017 and July 2017 at our center were reviewed retrospectively. The time of the previous examination is recorded in our institution for all mammography examinations. Women who never had a mammography before or who had a previous mammography examination more than 2 years ago or who did not want to use the self-compression device were excluded from the study. In total 106 women were included in the study.
Mammography procedure
The technologists or the radiologists in our department informed the patients about the presence of a self-compression system before undergoing the procedure. The technologists explained the procedure to each patient, with emphasis on breast compression. The relationship between breast compression, radiation dose, and image quality was explained briefly and basically. For the first breast (selected randomly), the technologist positioned the breast for the craniocaudal view and initiated a minimum compression of 3 dekanewton to immobilise the breast. Then, the patient used the PAC remote control to complete compression. The remote control is equipped with a '+' key to increase and a '-' key to decrease the amount of compression. This protocol was repeated for the other breast and also for both breasts for the mediolateral oblique views. The patient held the remote control on the other side of the compressed breast to provide easy management for PAC. PAC was under the technologist's control and observation and in case the compression performed by the patient was not found sufficient, she stepped in and supported the patient for further compression. The technologist also rechecked breast positioning including the positioning of the nipple and the pectoral muscle. Afterwards, acquisition of images was performed with 30-50 kV and 100-110 mAs. 
Survey on the patient's experience
Each patient completed a survey subsequent to the mammography examinations. The participants were given a brief explanation on the survey by the mammography technician. The survey tool was a structured self-completed 12-item questionnaire on patient's experience with regards to physical pain, comfort, anxiety, and exam duration. It also included the number of previous mammography examinations.
The questionnaire was available both in Turkish and in English.
Statistical Analysis
Response frequencies for each of the analytical items were analyzed by actual percentage responses to each of the multiple-choice options. Descriptive statistics were used. Continuous values were given by mean and standard deviation. p<0.05 was considered statistically significant.
Results
The questions, responses and results are presented in Table 1 .
The mean number of previous examinations is 5.1±3.4 with a median of 4 (min 2-max 20).
In the evaluation of the experience compared to the previous ones, 47.2% of the participants declared that it was a much better experience compared to previous ones. For 70.8% of the participants it was a better experience compared to previous ones.
In the evaluation of the level of comfort, 84.9% of the participants found the examination comfortable; with 50.9% very comfortable. For 75.5% of the participants the examination was more comfortable compared to previous ones.
Only 11.3% of the participants declared that they were anxious and 52.8% of the participants declared that they were less anxious compared to previous examinations.
In the evaluation of impact of PAC on comfort; 80.2% of the participants declared that they found it more comfortable with 58.5% much more comfortable.
In the evaluation of impact of PAC on anxiety; 64.2% of the participants declared that the PAC decreased anxiety.
Mean duration time of the examination was 9.2±1.4 minutes with a median of 10 minutes (min 5-max 10). In the evaluation of exam duration compared to previous exams; 72.6% of the participants declared that the exam was shorter than the previous exams.
Discussion and Conclusion
The results of our study showed that in general patient satisfaction on the experience of the new technology mammography device featuring patient-assisted compression was high. We believe that the presence of having control over the procedure may change their impression on mammography and increase their compliance to the screening programs.
A study by Kornguth et al. (14) reported that 91% of women had low-to-moderate degree of pain during a mammogram. This study provided predictors to pain and one of the variables that were shown to consistently predict pain was pain at the last mammogram. A more recent survey conducted by Padoan et al. (15) highlighted that "fear of pain" was a factor that affects screening compliance. These studies demonstrate the importance of previous mammography examinations in the participation of periodic screening. It has also been reported that the women who undergo mammography for the first time have higher anxiety levels (16, 17) . A study conducted by Mendat et al. (18) regarding patient comfort from the technologist perspective showed that "proper communication of exam expectations" was rated to have significantly more impact on patient discomfort as compared to the other options. This indicates the importance of the psychological aspect of an examination.
Previous psychological studies have reported that self-control over a painful procedure helped women to adapt to pain more easily and felt less pain (19, 20) . This can be applied to the mammography experience, especially the most distressing part of the examination, which is compression. Verbal control over the degree of compression can provide satisfactory control for some women. However, that may not be sufficient for certain women. To our knowledge there are only two reports in the English literature regarding breast compression by the patient during mammography, even though it is not a new concept. The
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Eur J Breast Health 2019; 15(4): 207-212 first study conducted by Kornguth et al. (10) including a pre-mammography survey of 30 and post-mammography survey of 10 items, reported that the pain experienced was significantly less when the patient controlled the compression paddle. In that study, one breast was initially compressed by the technologist and the then the other breast was compressed by the patient herself with a hand-held button. They also demonstrated that there was no difference in adequacy of the images. A very recent study was reported by Balleyguier et al. (11) including 100 female patients using the same mammography device we used in our study. In that study, one breast was also initially compressed by the technologist and the then the other breast was compressed by the patient herself with a remote control device. They reported that 70% of the patients assessed the overall procedure as painless. Discomfort and pain was stated by 17% and 13% of the patients, respectively. No significant difference was found in discomfort or pain felt between self-compressed and technologist compressed breast, however they also reported that 74% of the patients declared that this procedure made them more willing to return for their subsequent mammography examination. This supports our notion that self-control can re-construct the women´s previous experience and perception of mammography leading to improved uptake and compliance. Also, 90% of the patients found this procedure useful. In that study, image quality was also evaluated and they compared image qualities obtained with PAC and technologist compression (TC). They reported that the image quality obtained by PAC was as good as TC with even higher compression levels, lower breast thickness, and diminished radiation dose.
There are several limitations to our study. Image quality assessment was not included, and image quality assessment including comparison with previous mammograms would make the manuscript stronger. Further studies with recording of breast tissue thickness with PAC and glandular dose for each woman with comparison to previous mammograms can be conducted. In addition, if one breast was initially compressed by the technologist and then the other breast was compressed by the patient herself; the patient could have more understanding of the amount of compression necessary to achieve an adequate compression. Also, a question regarding if they would like to come for another mammography examination after this experience would be useful to evaluate the effect of the new method on reattendance.
In conclusion, women may feel anxiety concerning mammography and self-compression/PAC may be a useful technique for decreasing pain during mammography examinations resulting in compliance of women with screening guidelines. Further studies should be conducted on the efficacy of self-compression to make sure that the image quality is not sacrificed for added patient comfort.
Ethics Committee Approval: Ethics committee approval was received for this study from the Ethics Committee of Acıbadem Mehmet Ali Aydınlar University School of Medicine (2018-12/8).
Informed Consent: Written informed consent was obtained from patients who participated in this study. 
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